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PERIRRFE, FHRPRORIZEAT CRRR 2 B2 AR ATOFE AR AT
3 ) WIFEA NI &AM EN Py KFRS
e, HZERE JEEFRAHNE - KT E
D AR IR T RIS ARG, R SR
oy SVE VA BT ATV DL
1.3 MEFHZE

FERRAINL APRIAKE A 7 a0 6
-t AL A, T AR S FH 280 e N 5 4
N, APHIBEEH W L IR, 4K K IE DGR E o

o My HRIEA - 55 5 2 i E 3SR IR R e 9T
72 CASIHZO) M pHAE A& & bl e, K+t 2.5
1; AHUI (OM) 2425724 0.2 mol/L NaOH-0.01 mol/L
EDTA-2% M i, LheadllE: NH,-NA] 1 mol/L KCI#
WAL, HEMY I LRI E s Py KIS E257 0 ASI
%R (0.25 mol/L NaHCO3;-0.01 mol/L EDTA-0.01
mol/L NH,F), PHIHEHTLL G, KH IR
Iy CICEETHIE o AR AR F 358 & 1t A TR oIk vl
W 1.

Fz 1 FEBRER P HR RO TIERERFH KR
Table 1 Soil properties and nutrient statuses under different cropping rotations

s AR pH HHLB NH,*-N AP HYUK

(H20) (9/kg) (mg/L) (mg/L) (mg/L)
Jer Ay JKH 75+0.3 7.35+1.84 9.2+2.0 16.4+35 36.8+7.04
S 7.7+0.2 8.74+1.94 89+24 37.0+20.8 65.8+22.4
HES I K H 62+1.1 7.93+0.90 11.5+27 8.1+4.4 56.3+15.9
S Hh 7.7+01 5.18+1.24 86+1.8 189+129 44.6 +23.3

2 FER5SH

RIS E TIEMIEEHE N TE R

ML B AR R A LS AT L (R 2), et
R = N S it (o S B USSR R SR N S TN
N 79.0 kg/hm?#1 179.2 kg/hm?, N. P,0sF1K,Ojii F Lt
%1535 F¥2% 10040 1 0.36 A1 1:0.32:0.23; 76
R I 8 ey 1 P o (S L SN B 1Y R S R S o)
AN 61.4 kg/hm?H1 298.0 kg/hm?, N. P,0sHIK,OJiti H]
et 43 532 10 0.42 2 0.38 F11:0.22 1 0.47, W

2.1

SRR AE AR IR S s, R s Bk

it FH 2 LK SIS 7 SO 7K LA - A
Ve, EREAIIE R T ¥ A2 AN 170.4 kg/hm*Fil
188.4 kg/hm?, N. P,0sFIK, Ot i EL 451 23 5 P44 1
0.22:0.15 F11:0.19 : 0.31; 7EMFSIR RN A
PRI, NERIREAE Y5220 AN 106.7 kg/hm?
H1343.5 kg/hm?, N. P,0sFIK Ot 1] LE 451143 551 F- 21 K
1:044:0.12 fi11:0.16 : 0.35, AL REY], 7
% - NI i & 126 (71 S N s o8 Vi SN N 1 el 1

#2 RATEMVRZEIESTFHFIMEAE (2001—2005)

Table 2 Nutrient application rates in farmland cropping rotations for each season

b gt KIEMARSE (kghm?) FHAEM RS (kg/hm?)

'Y gy BOME BRSPS CV(%) e 35 BAME RKME FH CV(%)

JGrEA e N 36.0 120.0 79.0 337 e N 0.0 120.0 61.4 65.3
P,0s 158 52.5 31.4 30.7 P,0s 0.0 52.5 25.7 60.9

K,0 0.0 67.5 28.7 53.2 K,0 0.0 67.5 235 714

g N 127.5 300.0 179.2 223 iy N 181.5 502.7 298.0 26.2

P,0s 0.0 90.0 57.1 40.4 P,0s 22.5 120.0 66.4 46.9

K,0 0.0 90.0 420 68.5 K,0 67.5 246.0 139.2 36.4

MR LR N 0.0 233.3 170.4 323 N N 27.6 264.0 106.7 53.7
P,0s 0.0 1163 38.0 78.2 P,0s 0.0 105.0 46.5 68.7

K,0 0.0 52.5 26.1 83.8 K,0 0.0 105.0 1255 208.7

e e N 0.0 306.0 188.4 35.5 ikea N 150.0 549.8 3435 31.6

P,0s 0.0 82.5 35.2 52.6 P,0s 75 127.4 56.4 63.6

K,0 0.0 173.3 57.9 82.5 K,0 0.0 282.0 1195 60.8
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BRI R ZE TR, HAR RN K>P>N,
AR KON T £ A it P L 34 0 AT N
2.2 TREIRAESIE TIEMF 2 WMUHFE

YEVIFR RSOV S48 BRI (3R 3), FEJ6T il
SRR R, SR AR N 3 90.8
kg/hm?#1 121.1 kg/hm?, N. P,0sHIK,OM i Lt 45143 531
Sk 100355 1.67 A 1: 047 1 1.26; 7EGTR
KMt EeAERI R, SRR P8RRI IN % 111.0
kg/hm?Hi1 97.4 kg/hm?, N. P,0sFIK,OW I LL A543 5
SPE)h 100350 1.48 1 1:0.38: 1.21; 7EHERER
FAG-M ARG Fe M, SRR MR A T 38 R RN 3R
76.7 kg/hm?#1 130.8 kg/hm?, N. P,0sHIK,OM i L 45

yRIPEE) A 10067 12,65 F1 1057 :2.85; 7EMER
65 O AN D o (55 SO 1 1 o S TR S ST\
% 76.8 kg/hm?F1 97.5 kg/hm?, N. P,0sF1K,OM I Lt
W53 HFE¥ 2 100350 1.55 F1 1:0.27 1 0.87. Htk
AL OGRS Bl S B LK e s TR
WAt s, PR R I L AR s @GR A
FE6F N RS 55 4 S5 SRS TR AR >, AEL T 38 5 PR KT
AT e AR S L 48] B S L S A v, R R
FAFRIANE S s @JLTFFr A 1E K W1 W 5
NI, B MRREIROSCP . K LA B e T
EEY, KO EEN 2.6 f5LL |

F3 M THETHN~ENFIBRKEE

Table 3 Crop yields and total nutrient absorption amounts by plant

Hhs A& A &7 Frpire it (kg/hm?) NI (kg/hm?) P,Os Wi (kg/hm?) K Ol (kg/hm?)
AEe) A5t (%) T A5 5 (%) T4 A5 57 (%) T4 A5 5 (%)
JerEA 7K H MK 1622 405 90.8 40.5 318 405 1515 40.5
g 6474 14.9 121.1 14.9 57.1 14.9 153.0 14.9
i T 1929 25.4 111.0 30.3 385 24.3 164.6 35.9
L 3099 25.9 97.4 25.8 36.7 26.5 117.9 28.3
S JKH FR 4790 26.9 76.7 15.3 51.4 15.3 203.7 15.3
A 7305 15.3 130.8 26.6 74.4 26.7 3728 275
5 N 2453 35.0 76.8 35.3 26.5 35.6 118.8 34.4
HidE 3228 27.0 97.5 26.8 26.6 26.8 84.5 27.6

2.3 TEREHETREIIERS TEIKR
AFEAERIPNZR & 7 w22 R (R 4. /6
RS- RRE AR, PRAER AN 555 kg/hm?,
Hr sz T 56N 16.0 kg/hm?, HHREZE T E AN
58.2 kg/hm?; JhzE—Adeie EdI, TFRAHER AN 755
kg/hm?, H:rhsisEaR T2 75 6N 49.6 kg/hm?, AiAEZE T
BEAN 200.6 kg/hm?s 7EAE SR RS - g 4 1R 61
H, CPERREEA AN 144.8 kg/hm?, b BN B4
TR R PN e P o (o R S AP
N 276.5 kg/hm?, JLrn i KBy NZ B R R,
INFE TR ARG, ORI, A B AR A
NEEINFFABE7E 38 b AR SR, T2 DA Flig At A
KA 1R, PRIk, RS X R /A NI
it FH] 3 v ) ) SR, 75 e T A
ANRFAER T PREA DR MM R E, Hrhs
TR R R A S - AR A R A ) PR B A4
e G- Ra e A, PRBEFHADERN S
o, DNE-FRERAERIT, PEREFEHADENER.
ANFEEEAE ST KER S ah i), B TR AE =K it =

B ImKE B — &R, HeEY GlzE. /D
L OKEE) CFH K05 B R 110 kg/hm?LL I,
oK E D S a5, RN & Tk
o
2.4 FRE X TIEAEYF L FERR TN
WGP IR0 e T RS R
XA SR 53 PR GLHEAT VRO B i fn g ), DA K
JUAFRAERIFFE X 3 Ji 1 U = A A4 HH TR) IR
R, TR 2 NXER - IRFR 5 R VF T 65 %,
T sehr P o FAAT R (R 5), ZREH: ©
2 AN DRIEIN R S BT 4 AR B T VT
A, HOETER N LR P A AR E 0k 64.0%, HEK
R 134.0%, 43l i SRV 4 % 98.1% Al
159.9%, i BT DX N it = ok vy, T R0t
IR B B AE B . @56 TR R R R P2 s
BT £ 4% R 53 A 26.4% 1 38.6%. 4PAEIE P75 K
10% ~ 25% I}, DAIPHEAI F 22 A% HAE 2= EP ok Uil 77
BORFE R IPU L, PN A E R AR (20% L
T, PRSI IRP AL il A A3 A A EEL, @)
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Table 4  Nutrient average surplus or deficit rates in cropping rotations
Hh s KIERIFRSE (kg/hm?) SRS (kgihm?)
1EY) R0y M R P ER(%) T Feor WM K e A2 5 (%)
JarE i 1B N -97.4 60.9 -16.0 66.4 i N -133.0 42.9 -49.6 63.4
P,0s  -31.0 27.8 -35 334 P,0s -46.0 25.8 -12.8 58.6
K,0 2365 -298  -1228 535 K,0 -287.8 57.6 -141.1 439
g N -12.8 173.8 58.2 329 Hide N 717 393.5 200.6 426
P,0s  -59.5 50.3 0.05 46.8 P,0s 24.7 108.6 29.7 67.5
K,0  -177.3  -51.8  -111.0 291 K,0 -95.1 125.0 21.3 57.8
it N 486 1862 55.5 62.9 &it N 25.8 163.5 75.5 51.3
P,0s  -82.7 51.7 -1.9 39.7 P,0s -16.2 50.0 8.5 817
K,0  -361.3  -51.8  -2021 449 K,0 -123.7 6.7 -59.9 54.9
iz o) HAE N -63.8 191.3 935 37.3 N N -705 108.0 20.5 59.4
P,Os  -66.6 89.3 -13.3 66.1 P,0s -36.1 729 22.0 515
K,O  -269.6  -740  -1790 716 K,0 -165.2 -17.7 -112.8 420
e e N -138.4 1493 57.6 36.3 Lii K N 39.6 492.3 246.0 44.0
P,Os  -78.8 10.0 -39.2 56.1 P,0s -30.1 100.6 29.8 58.8
K,0  -3981 -132.9 -3149 851 K,0 -69.5 184.7 35.1 69.6
il N 2022 3284 1448 34.1 “it N 0.5 558.6 276.5 431
P,Os  -120.5  99.3 -51.3 29.9 P,0s -22.4 170.3 48.8 79.6
K,O  -652.3 -239.3 -4846 249 K,0 -247.3 124.0 -76.5 54.9
*5 TE-EVRFPFHTEETE
Table 5 Permissible surplus or deficit rates for nutrient in cropping rotations

b Fior AR 77 bk TR (%) RV % (%) SR8 TR (%)

Sty N 1.30 35 -34.1 64.0

P,0s 1.15 15 -13.0 26.4

K,0 1.25 50 -60.0 -49.9

M S N 1.35 35 -25.9 134.0

P,0s 1.20 15 1.1 38.6

K,0 1.25 50 -60.0 -52.9

T RPN 80 2 4F 2 A RS0 A X 7 B (P4

P R S KR S B V-5 AR L VRl
BRRIEAT (HORHED, RIS gy o,
HoZ, AER IR AT AR IS B0 T, RV S vrAy
AR EON T R R AL D), RO NEAC
B AAE BE AN L BRI e = SR B D0 RT LA S YA
TEARVFPHE T 30 IR 70, 5 KR KA
TREZHARZ UK XK D, 2/ HEm AR
R AT R R R,

0TI J LA X I AR AR B AN 2 b 7
PR, PR CURNFEPIEK (1 TR o A Y A
it 75 T A 3 PR Y B A ) LN T i CJE 3
FEPRORAE S RRIONAE D & B BONAL IR A

I AR NI T 2, 53— T Tl S 1 B A R 2
A HL LKL, BUEBAEY)TR 7 3 H AN Scal
VED i R™ o BEAh, EARAR LA — AR AR R 010 FAr
AT “Grogpn” B2, wppe “& (D EE (E
Y .5 G Eg D B, KIE “ME i,
“MREE AR, DL KRR KL AR B 1T 2%
B2, FFFE MR st IR - A K R
PEFEIA .
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Soil Nutrient Balance Status and Evaluation Under Different Cropping Rotations

in Alluvial Soil Regions of Hubei

LIU Dong-bi*, YU Yan-feng', FAN Xian-peng®,

4 Huanggang Academy of Agricultural Sciences, Huangzhou, Hubei

XIONG Gui-yun?,

3 Soil and Fertilizer Extension Station, Jingmen Agricultural Bureau, Jingmen, Hubei

CHEN Fang®, YANG Yong-cheng®, YIN Hui’
2 Wuhan Botanical Garden, Chinese
434500, China;

438000, China )

Farmland nutrient balances under different cropping rotations in two alluvial soil regions of Hubei Province were studied and

evaluated by using nutrient permissible surplus or deficit rate on the base of investigation and sample analysis from 2001 to 2005. Results showed that,

@ in the main cropping rotations of the studied regions, both potash application rate and ratio were obviously lower than N fertilizer, but K

absorption of the crops was obviously higher than N absorption. P and K absorption ratios of early-rice and late-rice were significantly higher than

those of other crops; @significant surplus of N, deficit of K and relative balance of P were observed. The deficit rate of K in paddy soil was much

higher than that in upland soil. Countermeasures were proposed to realize the beneficial cycle of soil nutrient balance, for examples, to decrease N

fertilizer and increase K application, to make fertilization strategy for an entire cropping rotation.

Key words:

Farmland soil, Fertilization status, Nutrient absorption, Nutrient balance, Nutrient permissible surplus or deficit rate



